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(57) Abstract: A correspondent molecule wherein: (a) a spacer molecule containing a donor region capable of binding to the 3*-lcr- 
minus of a nucleic acid, a PEG region mainly comprising polyethylene glycol which is bonded to the donor region, and a peptide 
acceptor region containing a group capable of binding to a peptide by transpeptidation which is bonded to the PEG region, and (b) a 
genotype molecule having a 5*-nontranslational region containing a transcriptional promoter and a utmslational enhancer, an ORF 
region encoding a protein which is bonded in the 3 '-side of the 5*-nontranslational region, and the 3*-cnd of a code molecule which 
is a nucleic acid containing the 3 '-terminal region containing a polyA sequence which is bonded in the 3*-side of the ORF region, 
are ligated to a phenotype molecule, which is a protein encoded by the ORF region in the genotype molecule, via transpeptidation. 
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V^^So gM^*?&VTV^5^i^b^^X^ (1991) 61,333-340; 

(2000) i/V-X ' 7ii7.Vi^-^:J^>y^<D^.^ An^3: yuy=-:tK^X, ppl36 
-156; -g^'l^i^. WIIM (2001) SeK'^^-i^^s 46(1), ppl-10) o 

mW^fiX\f^^ i'M^^'^s m}\\BU^ (2000) i^O-X '7r^7sVi/-'!7jLy7.(D 
^^A^^3: PP136-156; miWBhM (2001) 
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-m^-mn. mi), ppi-io) o z(dxo\z. i$^>;"?^M©ii<b^^x^^5i< 

?i<bi^Tx^i:{is ^•-e7^>ji<b:^«&^iJMUTx r^^(Mutation)j ^ 
r^ltR( Selection) J ^ riii|,|(Amplification)j ©3o©#<4^#<&ift >3 Tgf:: 

fT-5ifbV^;W:tx^y ni;-T'$)'5 ({^B^ (1991) 61,333-340; 

^ (1992) ^mmih, m^m.^-x\^WL^) o 

^^x^-e^<oil^. ^©3^^r«ffi$n-rv>;s ({^Bffi (1999) -fb^i: 

Vol.37, pp. 678-684) o 

(a) ^B=^'^^m^r^^^hmMm\zm^t^^^^n-'^'^±^o'^^^) 
^^x^Tttx (b)©e7>r;i/;^s**(c)©«SAs#^e>nSo mmj^izx^ 
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T^ Joyce-^Szostak^{IckoTMA©ji'(b^^X^3!)5ji4?)e>n (Joyce. G. F. 
(1989) Gene 82, 83; Szoslak, J.W., Ellington A.D. (1990) Nature 346, 818) x ( a )0 U 
^^^^AmoMm\mm^mmbtzMWUMm\f^mflkMm vUro selection 

'^mtmmm(Dnmmm^^m^Ltz^>^^^m(Dm^^m^Min vitro 

selection^) UTn in vitro virus^ (Nemoto, N., Miyaraoto-Sato, E., Yanagawa, 
H. (1997) FEES Lett. 414, 405; Wjllg/^ig. IS^iiAN "^^^^ (1998) WO 98/166 
36) N RNA-peptide fusion?* (Roberts, R.W., Szostak, J.W, (1997) Proc. Natl Acad. 
Sci. USA 94, 12297) x STABLE^S (Doi, N., Yanagawa, H. (1999) FEES Lett. 457, 227) 

—P'7^^:^yU^ (Smith, G.P, (1985) Science 228, 1315-1317; Scott, J.K. & 
Smith, G.P. (1990) Science 249, 386-390) > U V— A • J^ri^-r 
(Mattheakis, L.C. et al. (1994) Proc, NaU. Acad. Sci. USA 91, 9022-9026) x 13 — K 
-fb^ W^-f U— (Brenner, S, & Lemer, R.A. (1992) Proc. Natl. Acad. Sci. 
USA 89, 5381-5383) ^ •iDlT.^y h (Husimi, Y. et al. (1982) Rev. Sd. Instrum, 53, 
517-522) ^itl^ibs m^ti:^^il^mm^flX\,^?>o 

it^tztb, m^mmiz^^x7^ryv-(Di^^^mm^h^o mm 

©in vitro virus^ (Nemoto, N., Miyamoto-Sato, E,, Yanagawa, H. (1997) FEES Lett. 
414. 405; mfW^M. m^MXs (1998) WO 98/16636) ^ RNA-peptide 

fusion^ (Roberts, R.W., Szostak, J.W. (1997) Proc. Natl. Acad. Sci. USA 94, 12297) 

ti^0:^mtvr^-^'^ AmM^(Dmm^mo^u-;v\ytj:^Mmt\.xmn^n 

<^ ^<D$^m^*^M^X^?>o 5j^UV-A 'y'^T.rU^m (Mattheakis, L.C. & 
Dower, W.J. (1995) WO 95A1922) *s^^>nTV'>S U 5J^V-A<&^U 

xmmti' y^^i7n^$m:^m^x^m\fx\,^:s>tzisb. mM(Dm^^r^ 
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^tlSCilt^cSo ZtHZ'Dli^X'b^ Slni±> in vitro virus^SN RNA-peptide 

fusion^** ifcD-^^ ;i/;^M©^ii&ft{t^^T-li> ® ^ sm^goSJlStt^dtv^ 

in vitro vinls^^ RNA-peptide fusionWJi}:f(DM,fi^[^(D^^ )V7.W^S^^iHir^ 

RNA-peptide fusion^S-?r{±> DNAX^— 7 ^y-i^ 3 

«){c:;^7"'; > ^SX^bTV^5A^ ^Pe^iin;;^ h:{)S:i)^d^:2)o tfcs in vitro virus 
RNA 'j if Ttis ;^ 7" U > h {i^ii:»g;5ifci6DNA'J iS-'HO ^ o f^^^miX-^ 

CltlST-in vitro virus^T'^fe)^ RNA-peptide fusion^T'^|)^ MMIR^JlbT 

mmmJ^lzmUbtzmky'^rU- V (Ji{E^M^?)omilT (Roberts, R.W, 
Szostak, J.W. (1997) Proc. NaU. Acad. Sci. USA 94, 12297) ^ 10%iikT (Nemoto, N., 
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Miyaraoto-Sato, E., Yanagawa, H. (1997) FEES Lett. 414, 405) i: ift 

oTiJDs RNA-peptide fusions^*-r-{i:> TO^©$fl!Slc:«fcoT20-40X (Liu. R., 
Barrick, E., Szoztak, J.W., Roberts, R.W. (2000) Methods in Enzymology 318, 268-293) 

^%0x^^o Mmtimwi&\^^c tizmxxs ^"^^-^om^^smoMm 

(5'UTR)©lfe¥rD^-^— ^^IRxi/^NV-lf-CE^Js S'dlOE^J^i^fc J; D 
y=y U t^m{&^ ^±^^^ d i: t $, t) s d ©Pp^M^^^f 5 
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(1) ^^©3'*sgC3g^T'^s I't-^mi^f^^i^tc. 

^#tf (1) X{i (2) Cf3®0;^-^-1t-:9-^o 

X{±UJJ^J^i'l/:t^ K©i®*{c:^igfill|i«bfe4)©T-feS (3) {CfBa©;^^ 

(6) K¥7'D^-^-;bsSP6®RNA^'Jp<7— fe'OT'o^-^S'-T'fe^ (5) 

( 7 ) iSJlRx ^ 1f ^ ^ >f ;l/;^©TMV5^^ *'@B^J©-g|J 
(029)-efeS (5) Xti (6) fc:|B«B©=3-K^^o 

( 8 ) 0RFfI^©TmgP^l3^jBH4^ ^^iE]?y S^tf ( 5 ) - ( 7 ) ©V^■r^^ 
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^7T'^SFlag-tagi3^JT-$)-5 (8) fBffi03i-H^^„ 

^mts (1) - (4) 0V>-rti*»liSfciBI8©:^^— •t-:S'^0H:^-^J^i: 

(11) igi?7'D^-iS'-*«SP6©RNA5if 'J^7— iforo^-^J'-T-^S 
(10) f3®®itiS?M:^^o 

(12) «x>/N>-!?--/!)S^A*i3^-lf^^e7^;i/;^®TMV;t;^ptfBB^y0- 
BP(029)T-$)S (1 0) (1 1) t:|3ie©itei^^^?o 

(13) 3' mmmnifis mmmmiOiowm^t^mm^ ^ u aib^jos' dijic 

^tf (1 0) ~ (1 2) ©VM-njJplIltlBacDJtfe^MiS-^o 

(14) oMmn(Dymn^»izmm^^ ^mm^^ts ( 1 0 ) ~ ( 1 3) © 

(15) j^«H4^^E^J**> miitai#:S/i&(CJ;§r7^:i7^^-^iltt9-1ffffl 
iJ'^-t^SFlag-tagE^J-efeS (14) tmoMB^M^^o 

(16) (a)te¥^n^~iJ'-j3ctt;fiffllRx>/N>-»?— ^^tr5'#jllR^IJ^ 

5'wmm^m(D3'miz^^^Ltz. ^>/^'!7w^o-\^t^oimmts orf^ 

:^03'fiJt^^l/fcs ^'UAiB^iJ>^^t?3'«^IJ^?&^tjRJlAT- H^^CD 
3'*^i:^ (b) (1) ~ (4) CDV^■rtl*>l]S^C|Bt80;^^-1t-:&^OK:^- 

xf - u > ^ ij |pI C:^?-*<& 4> oai||i©7i< ij 1/ > ^ u =1 -;u©#lET 

(17) (io)~(i5) m^tM 1 Ig^c:t3m©^ie^^:0•^*^ 

(18) (io)~(i5) ©v^-rn*» 1 Jit:iBm©3ife^s^^*Mfl§ . 
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icj;D:3-K$nfc^>^-?^MT-fes mmm^i' t mmt ^zt ^tts. Mm 

(19) mmmmmmi^'hmmm(Dmmmmmm-c$>^ ( i s) (cib®©;^ 

(20) mmmmmmifi'>'\)-^m^^Mm(Dmmmmm^-^h^ ( 1 8 ) 

(21) mmco. (17) ^tmoMmif^l'ti' ^tji^^^ry^J -T*^ 

milt. :^mM(DMmmmi'. ^^^-v—'^^^Ru^-i'^i'ommom.w^ 

HZJkmi : mft#^-»^ ^^ PEG : PEG^i:^^ A : ^7"^ K7^^-br^-Mt^o B 

io : t::t^>^ Fl : m^^Mo 
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E17{±s h*^^^©«»{CJ:;2,li|R^^O^'fb<g:^>1-o A:5'UT 

A : 3'*Miie(3'tail)®«ii<b (¥*) ^mt) s B :5'UT 

mmmi'iziii-jr^b. mm^^i'iz^^ir^u^. 7.-<-f-'^{z^mt 
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m^omkib^\>^iii/^it\tmk<Dm&i^mmBm^mLtcnmf^^-^y h (x) 



< 1 >*^h^cd;^^— 9--^^ 

:t ^ H {i 'J 5^ ^ 1/ ;r 5" K *» 'J 7 ^ 1/ :t 5=- h* T- J: V ^ o 

5}<'JAiB^iJ<fetoT^-fe7'^'-{c^bT{is '>^< i:* l^^©d 
C( X :t ^ 9^ i^;!/^ ) S V^ 2 dCdC( 7^;r ^ 5^ ) t b 

^tt^tlt^ PEG^Ji{C'^tn?>7^1/;t5=-h*®^®'&H-*S20 bpJilT> 
PEG^j^®5j^'Jx^U>^^iJrJ-;i/®TO^?ft{i^ iimctt, 400-30, 000> 

$ft b<^il,ooo~lo,ooo^ j:»3»t b<{iz,ooo~8,oooT-fe5o 
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^^Mifi*J^'^ tti^SiZtifiib^ifi (Uu, R., Barrick, E., Szostak, J.W., Roberts, R.W. 
(2000) Methods in Enzymology, vol. 318, 268-293) ^ ^^filOOOJji±s cfc ^ b 

i'>7'^>'7^U;st"i'l* (S'-N-Aminoacylpuronycin ajninonucleoside, PANS- 
TKy^m) s ^?iJ ^ (ir ^ y ^fpds ^ U > 6DPANS-61y^ A' ij >©PANS-Vals 7 
r:>OPANS-Alas ^©{ifes y^tm^fSPANS-^T^ y'^dSftJfflT tSo 

Tt^J *yyTX J (3' -Aminoacyladenosine aminonucleoside, AAN 

l-TXJm N «?iJ;?.«:P^y^*s^^'JS^>®AANS-Gly> a'iJ >©AANS-VaU I?' 
•7->CDAANS-Alas -^Cffes y^l^WfSAANS-i^T^ </®)&sfiJfflT't 

^ o 
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V^o M^ii t L X its dC-Puromydn, rC-Puromycin^C ^\ X \) ^ $. L < It 
dCdC-Puromycin, rCrC-Puromydn, rCdC-Puromydn, dCrC-Puromycin'Q:i^^©iB^J"CN 
T Tt/JV-mkOZ' ^Ha^mMbtzCCmn (Phmpps, G.R. (1969) Nature 223, 
374-377) ifiMMXtb^o ^^(DmmtLXits C>U3iaT>G>A®liT*»t bl>o 

#3.-^;/ h^^tfd J:*s$JttV^o mtm^:^-^)' hits i^ftb<{i^ 'prji<t 

Dy'^^>>^/J»fe< i:^)lBa©DNAfei.V^{i/tfc{iRNA*>e>^l:5CCAfm 
< i:%mSJ':^±©DNAfeSVNa:/Sfc{iRNA$^tr K:^-$m ^ ii^fe < J: 
*)ma0DNA$)5V>{i/t fc{iRNA®ig»{3mf^^^&JSbfc^li6f>|-#:3.-y h (X) 
i?^tj:^, ZZX\t. m^ft-^^-^J/ h(X)i:LTm^«T(Fl)i:lf;r^>T(Bi 

<2>2|s:|gB^®ii-h-:9>^ 

i:^ 0EF^^O3'{l!|fc:^^Lfes #'JAiE?iJStJ«^©5'{|iJ{::$iJ|5B^^XhoIAs«-r 

■siBjnj^^tfS' ^mmm^^t5mMx^?>o 

DNAT-*RNAf*J;<x RNA©^|^. 5' *JgtCap:^jgAs^^-C*) 
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b < 6 W±s ^ ?) {3$f ^ b < {i 8 a»ti±0't^ kMmmi: ^ o 

-So 3'*JSB^J^O?}<UAiByy®iSa^{iii1tt:{ilO'^SJiiTT-^»$tiSo 5'UTR© 

>'N>1?— {iSftb<{±:t^:i?iH^j©-.^X*feDx 3!?iB2?iJ0-^ J: bT{i^ TM 
V(D:t:)^Mm (Gallie D.R., Walbot V. (1992) Nucleic Adds Res., vol. 20, 4631-4638) 

©-gi5(029)>&^^fc^)©3^)S$f t bv>o 

ORFfI (C-^ V ^ T ^ DNAfe ^ U tt/ * :t {±RNA*^ ^ ^ § V ^ ;{)^ S IS^U T' ct V ^ o 

Sg^#©i^^J^ A^6t)iB2?iJ*spiii|-t$,!3, Eyy©ft^My:^d:l^o ^fcs n-K^ 
^©5'UTR$SP6+029i:bx 3'5|54g^^$. Flag+XhoI+An(n=8) ii-fS 

=&:l^tts 5'UTRT-i^60biK 3'*«^:I^T*m0bp-e$) PCR©r7-rT 
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DNAfe <5 V ^ {i / 1 {iRNA** 5) § fe¥ r P ^ - iJ? - :fe J; j^lR > A > ^ 
tfS'UTRilx x3-K^(DE^Jt^$BA^t)«lSs 1-«Ct>"fe^3^S^ >>'"?^®?&=I- 
^••rS0RF^tg^l*»^,;5I:g,o z:iXit. 3'i^mni$tLX. DNA$>-SV^{±/*fc{±R 

NA*^^^C-g)TOtt^^'*i3^J> XhoIiB^y^ t^^)m^^i^^^. Flag-tagi^>?lJ<^ffiV^ 

©-BUT 5 029^£ ^tf IB^J ffi V ^ T V ^ S o 

< 3 >:^mM(DMBi^m^^^^U^<D^^:^m 

iit. ORF$I^03'{aiJt!g^bfex 4<'JAiB?U<&^tf3'5|5SgfI^<&^tr^^T-fei) 
j3l^TXhoIiE^!J*Sig:^^-r•{±^v^ffe(i^ *^0S©=»- h*^^K:oi%-cMbfci:*> 
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UT(i> :t;^iSmm<D^^mmOZ9i S3)ASfi^tU<^ If- gU© h•:^- 
dC(t^x:t:¥i/i/^i^;i'^)W^LV^o CI J: t J; oTs RNA'J fe*^&ffll,> 

t5:=i-Y^i'(Dym^'ts (b) (1) ~ (4) cDi^ttiif>imiztm(D7.^-i)- 

~^^(D ]^±-mM-e^^Xmtf^^tJi^'b(Otts 9—^^1*1 ©PEGfl:^ 

^^fiSf S U b > ^ ij J; 1^ U^^fi?^ t) Oiigffi©^!? U 3:^^ U > 

< 4 >3|s:^BS©»f^{t^^sy^^©M;&?S 

i:3S^bT«i:^^©f$)^o 

*^BJi©^^/i&{Tr{:t^^{±s *^Hj©5i^^^^9^§^miS|R3^Tl^iR1- ^ C 
i:H<tDs Kte^^jE&T-s 3tfe^S:^?l*l©0Rr^:@HJ;D:3-h'$ti;/^ 

liilR®^#a51#tM^n5#^f^•rJ:V^o l?iJ^i^. 2 5-3 1 5-240 



wo 02/48347 PCT/JPOl/10862 

16 

MMSlR^^3ov^T{is zntl::kmm{l. coli)s ^D-^m^^Ms ^J^ 

^^|•{^^?ibS^il^^tlTV^;tAS (Nemoto, N., Miyamoto-Sato, E., Yanagawa, H. (1997) 
FEES Lett. 414, 405; Roberts, R.W, Szostak, J.W. (1997) Proc. NaU. Acad Sci. USA 94, 

12297) . :$^mMizxnits ?mm^^ts7.-^-^-^^%^i^mim^tL 

^\>^m^<Oj&B^^^^i^(D^Ml^^tlX^tzifi (Roberts, R.W, Szostak, J.W. 
(1997) Proc. Natl. Acad. Sd. USA 94, 12297; Nemoto, N., Miyamoto-Sato, B., 

Yanagawa, H. (1997) FEES Lett. 414, 405) s ^%m(D?lG^M^^tS7.^—'\^—^ 



mm<Dyi. p^)--> ^;^^ffeoTs ^B.(D, (17) izmmmmif^^ 

ZttfiX^^o mt^t^ Mih^^X^Xlt^ Error-prone PGR (Leung, D.W., et 
al. (1989) J. Methods CeU Mol. Biol, 1, 11-15) ^ Sexual PGR (Stemmer, W.P.C. 
(1994) Proc. Natl. Acad. Sci. USA 91, 10747-10751) ^ Mki/^ 7 U 
-^^^U- miW^l^. it M, r^MDNA7'l':/7iJ-®:^^;^YSj , #112000- 
293692) tJi}^<Dl3W.^m^Xmm.\^fz'7^y'y')-tt}^^. A^tlM«fT•{i^ 
7 > ^J^A 7*7 ^ > ^^-^dT7-7 >r ^ > «t b LfccDNA^ U 
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•5 J: ^ 5 Rigaut, G. et al. (1999) Nature Biotech. 17, 1030-1032) o 

(Joyce, G.F. (1989) Gene 82, 83; Szostak, J.W. and Ellington, A.D. (1990) Nature 346, 
818) 



< 6 >%myioM^ 

C n t T* ODNA?& ifig^ i: b :^ ^— ^ 4^ U 5^ 1/ > 'J n 

'^^omk^^W.^}L'f^:^^—^— (Uu, R., Bairick, E., Szostak, J.W., Roberts, 
R.W. (2000) Methods in Enzymology 318, 268-293; Nemoto, N., Miyamoto-Sato, E., 
Yanagawa, H. (1997) FEES Utt. 414, 405; Roberts, R.W, Szostak, J.W. (1997) Proc. 
Natl. Acad. Sci. USA 94, 12297) ^ J}< U x ^ 1/ > ^ U n — ;i/ ^ ±J^^ b fePE 

G^^(PEG) <fe^tf ;^ ^—9-- i: -r S iitN citi^ e7lj-:3f:cDilSt^M«©M 

MIRl^^C|l&nTV^fe^ji&^^|-{j■:^•?^CDBfi£ (Nemoto, N.. Miyamoto-Sato, E., 
Yanagawa, H. (1997) FEES Lett. 414, 405; Roberts, R.W., Szostak, J.W. (1997) Proc. 
Nafl. Acad. Sci. USA 94, 12297) *S/J\^K^©MMIRl^T'||3SnIig J^^cofeCI 

DNA;^^-- t?— (830;^^— 9-—; Liu R., Barrick E., Szoztak J.W., Roberts, R.W. 
(2000) Methods in Enzymology 318, 268-293) DNA^ifig^i: bfc^j^ U x5=- U > 
^^'j=3-;i/©^^!^4400J.:iT©:^^— 9— (F30;^'^— 9— ; Uu R., Eairick E., 
Szoztak J.W., Roberts, R.W. (2000) Methods in Enzymology 318, 268-293) %fflV^fc 
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mm^cDumti^mv^itT^^tcztizxio. nm\mm<Dimmmiik. 48~72hr 
*»e.o.5-ihrt^T'^§o ^h^. 'mBmommmmmmit, ^^^m^m 
st^(ommmmm^titmLx. 5i^^s^^®$^t45bs;is<. ^■z>x. peg^ 

lf|5T"3' ffiy^^ai"^ ^1 J: t J; t), tJ— *)-QmRNA*s? 1/ 7— J; t) 

^ii&ft (:)-i^d^©ff^fig*s prig J; -fe o tcmm t\^X\t. flG^^m^tt?> 7. ^— t^- 

H^O WMIRIST' ;^ ^— 9--© g ajSi^lS < ^ s U V - A±T*^ ^- 
©h'a-D T-f iy>y?)SA-9-'i' h^C3i■^A^CAD^ l^a-D T-r i:^ ^.'^ 

2|s:^BJi©3-K^^(i. ^Jt»ftJt^?®3-K$iJ{C3Ej:5t»©T?^t)> 3- FtS" 
^©5'{raJ:3'fflO©i23?iJ*1t^©*)©i:1-5c:J:T% lilR5Sj^S:IqI±$-^x ^^.t 

DNA$) S V^^i/t fettRNAA^ ^ tji^m^yu ^-^ it/fj^lR >1?— 
^^:/^5'UTR^ :fej;tjf^ t^:^- KSiJ©±^tE^J**^)^50BF^J^. ^e>fc. DNA$) 
S V^{i/* fcJiRNA** t, 5 5i< U AiB^J<£^tf3' *4g^^. e» ^Ji S^fig^&ito d 
i: t i t) iffl|R^2^ fql±^ 5 ^m^^m^ fl^o 4^ U AlB^^y if)JmENA*S^<b ^ 
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^^■rv^So Li?\^tjiifi^s ^^H^T-iis 10bpJ-:iT©'HUAiByy*s4^{ca^:6s$>i>o 

(3 iaiR^^ A^^VN J: M tlT V> *s (Gallic, D.R., Walbot, V. (1992) Nucleic 
Acids Res., vol. 20, 4631-4638) > *^BJf{iN Mi^^ :t:^:ff(DM^^W.MQ22 ; ID 

i::3-Hg|i©7^''y-i/3>^aW^Ji6ti{c:i^*5c:i:>6Sfe5o □-h'gpi:;^^ 

—^—3(Dy^^—>3>^^1i^^ ^4^}UT (Nemoto, N., Miyamoto-Sato, E., 
Yanagawa, H. (1997) FEES Lett. 414, 405; Roberts, R.W, Szostak, J.W. (1997) Proc. 
NaU. Acad. Sci. USA 94, 12297) T' o tzifi^ HHC^BS t ct D s n - KgI5©3* ^ 

RNA-peptide fusionsiS (Roberts, R.W, Szostak, J.W. (1997) 
Proc. Nafl. Acad. Sci. USA 94, 12297) "CtiN X^-V—t^^^m^f^'^^ 
tmtLX. xrU>hi:DNAU;!f— ^f$fflV^TV^S•As^ «K¥©l^fc:5tfe^^©3 

S in vitro virus^ (Nanoto, N., Miyamoto-Sato, E., Yanagawa, H. (1997) FEES 
Lett 414, 405) X\ts 7.^-^-}l'M^=?-m^^^t ^lo^llX^XUk^) 
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itm^tfis RNA'j iffix 7bm)W)^-'^izitmLxmmm^t^m>^tt^^ 

igSiByiJCII* tV^ig»i:ll*U<^V^igS>bS^e,n■tV^SAS (UMenbeck, O.C., 
Gumport, R.I. (1982) The Enzymes, vol. XV, 31-58; England, T.B., UMenbeck, O.C 
(1978) Biochemistry 17, 2069-2076; Romaniuk, E., McLaughlin, L.W., Neilson, T., 
Romaniuk, PJ. (1982) Eur. J. Biochem. 125, 639-643) ^ MWt\/^i'MM^^B(DiM 

*^B^T-^-i' y-^ 3 y^^mifi\^±Litm^^mXX^^ ts RNA'J If-^^D 

>®2^*sf£< ?&SCJ:A^^^tlTV^'5 (Uhlenbeck, O.C, Gumport, R.I. 
(1982) The Enzymes, vol. XV, 31-58) o cfcoTs 7.^—'\)—(D^^^^Mktf>i^m 

mmi ^•:^-) i;07-r y-i^3 > tmm(D-M^^v'-( ^-iy3>^wmM^nx 
x\t. is.Tt^^t^^\). cintis y^mmmi^^^')mn^m-f^^tizj: 

JD-ri)CiJ:> *J;i^> :3-Hgi5h;^^— 9— g|5©E^lt$fllEi-r*ci:-Cs 
/K U 1/ > ^ U n -;i/©:S-?g{c J; ts 80-905{Ji^±©^ ^ y-i/ 3 
t#^tii.c);^t3^cSo *J-?e.<x ^•Jxf-i/>^ijD-;i/©#H£-t:SJSJio*fit4 
*$ii-rci:CJ;oTri - KBP©3' 5|5J6g i: ;^ ^— 9— ^©5' *4Sg©®)^S;S*^{Sxi 
$*lfci:%x.^)tlSo Jil±{3j;t), +^^^gV^7^^''-S/3>^^3!)S^§t,nfe/^:«)^ 
^^f 3 >XS■r•fTt)tlTV^fcK^&m©^llli^il!.S*^^e;^g:fe < ^ t)s ^^£*©'^^ 
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||I^P^©48~72hr (Nemoto, N., Miyamoto-Sato, E., Yanagawa, H. (1997) FEES Lett. 

414, 405) ifi^i-ShTizmm^ntzo Z(DZtiz^^, •:k^(Dy-(r^^)-^ 

W±fccJ;oTs y^^m^^oit^hf^CDM (Uu, R., Bamck, E., Szostak, J.W., 
Roberts, R.W. (2000) Methods in Enzymology 318, 268-293) tSUTs ^^^B^ 

mmm 
mmm I 

(1) mw$,^^t5:^^-^-'5^l-o^WL 

bfeo JlT'-fb-^^ 1 {iIkeda^)*5#^Ufe:;&^ (Ikeda, S. et al. (1998) 
Tetrahedron Lett. 39: 5975-5978) ?^fflV^^^!gUfco ffi V^fe ^ b;^-^^ h**;^^T 
^^S^^ h (^tl^tldC. T(Fl)Sl>'T(Bio)>&#x.S;}>:;^;j^7^^V h) s PEG^^;^ 
jJ^T^iT'^ hXtt<b^';>K«©^3g{iEll l(DAt:^1-o 

V-rm J;t)]IgAUfco ¥*S^^filOO0H 2000^3 J;Uf3000©5J<Uj:^l/>^^U 
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(Jaschke, A. et al. (1993) Tetrahedron Lett. 34: 301-304) ^ffll^-^JlKbifeo *C 
*,\ 01 14'> DMTrli4,4'-i^^ V^i/ Y ^} Fmocy:9-7;i/:t h 

'fb^tll (400 iiig,l:^i-D-7^>>>^S10>amol'^W) OT©A~D 
mL-C5IfiI^^1-^o 

OAmols 0.457 Mx h ^ywiz-^^kir-fe h- h ^)J\^m^mjLtU *J;V^2kT 
■fe h i;;H iiiL*j!lP^> ^faT-lS^TOMfSo y-fe h - h 'J;i/5 mLT-5IlIt5fe 

C. 50 DiMae?^^^^ (t^ h^t h'D7^>-t:Ui^>-7j<= 7 5:2 0:5)1 

D . mm:^mm- 1: U >^?^1 ml^S J;t>mM04,4-s;^ f-}V7 ^ y U 
>$iP^^fiT*20MilitP^x l^US;>5 lnL■C5|Bl^ Jifti^5=-U>5 iiiLT'5[llt5fe?t 

tziti'^mHzmT>'e-T7}<.l.S iDL:feJ:tJfXi5'>'-;i/0.5 iiiL?&Jnx.> ^^ST'UI^ 
P^^MUfeo 5iitJ;D@ffi©#: (CPG) <&Slt)|^^. 5T«*itlSlgJ^L/fco 
^^^HPLC A : YMC4± (^iPiJ^) M YMC pack ODS-A SH-343-5, mmWi : 1 
0~60%7^r h i;;i/-0.1 Mg^^ h ';xf-;i/T>^:^e7A7K^rt (pH7.0) 30^ 
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EG(l!c^) :^^t^^t^i^^^A^^t^?lGs Puro : l^a-D v^" T(F1) 

p(dCp)2PEG(1000)p(dCp)2Puro ; WS.TX 
p(dCp)2T(Fl)pPEG(1000)pdCpPuro ; 1R$62% 
p(dCp)2T(Fl)pPEG(1000)p(dCp)2Puro ; W14% 
p(dCp)2PEG(2000)p(dCp)2Puro ; HSL^TX 
p(dCp)2T(Fl)pPE6(2000)pdCpPuro ; W30% 
p(dCp)2T(Fl)pPEG(2000)p(dCp)2Puro ; HSLmU 
p(dCp)2T(Bio)pPEG(2000)pdCpPuro ; i|X^9% 
p(dCp)2T(Bio)pPEG(2000)p(dCp)2Puro ; m^8% 
p(dCp)2T{Bio)pT(Fl)pPEG(2000)pdCpPuro ; IR^2X 
p(dCp)2T(Bio)pT(Fl)pPEG(2000)p(dCp)2Puro ; Um% 
p(dCp)2PEG{3000)pdCpPuro ; W2% 
p(dCp)2PE6(3000)p(dCp)2Puro ; M2235 
p(dCp)2T(Fl)pPEG(30G0)pdCpPuro ; U^Z2% 
p(dCp)2T(Fl)pPEG(3000)p(dCp)2Puro ; lR^23% 
p(dCp)2T(Fl)pPEG(4000)pdCpPuro ; CT16?S 
p(dCp)2T(Fl)pPEG(4000)p(dCp)2Puro ; 

(2) D-K^^OIIM 

^— H^^^N V>i7:^ft5l50c-jun (Gentz, R., Rauscher, FJ. 3d, Abate, C, 
Curran, T. (1989) Science 243:1695-9; Neuberg, M., SchuCTraann, M., Hunter, J.B., 
Muller, R. (1989) Nature 338:589-90) CDE^iJ^-^trDNAx^rU- h SPCRTliilib 
tco ^(Dmi^s 5'^IJ{3■:)V^T6aM(SP6-029, T7-029, SP6-A0, T7-A0, T7-0' , 
T7-KK 3'^ilJ(COV^T6a^(FlagXA, FlagX, FlagXA(G3). FlagXA(Cl), FlagA, 

Ufco ti3it>-^> J^^T®^^^T♦#DNAx>r^-^{C•C)l^-rTaKaRa Ex Taq(g^i 
3i)&fflV^TPCR$43|s:^TV^^ QIAquick PGR Purification Kits(QIAGEN)-CllMU 
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^1 

(PCRS«) 

lOxEx Buffer lOul 
2.5 mM dNTP Sul 
DEPCtK 76.7X/1 
Ex Taq 0.3/^1 
xvri/— h(l nmol///l) 
7*7^^-1 (20 pmol/>al) Zul 
r^-fv— 2 (20 pmol/>al) 2/zl 

^H- 100/zl 



^2 

f>7°V-h: c-jun[F] (IB^JS"^ 1 ) 

7''7'fM: 5'SP6-029 (iB^JS-^2) SP6+;t^ :)!f^^iB^J(029) 

5'T7-029 (iE^iJ#-^3) T7+;t^ :i7^^iB^J(029) 

5'SP6-A0 (lB^J#-^4) SP6+;t^:y^:RE^J 

5'T7-A0 (iB^JS-^5) T7+:tMi±mm 

5'T7-0' (ia^iJS-§6) T7+OZ9tmfJi^^Ji^^yt^ii^^mmO') 

5'T7-K (iB^J#-^7) T7+Dif v^/^iE^J 
7° 7^(7-2: 3'FlagXA (iB^JS-^S) Flag+3SJ^XhoIM+^UA 

3'FlagX (iB^J#-^9) Flag+&^XhoIM 

3'Fla«XA(G3) (iB^J#-#l 0) Flag+Qfe^XhoIgPtft+jJ^'JA 

3'FlagXA(Cl) (iB^J#-^l 1) Flag+«XhoI^<fi+^';A 

3'FlagA (E^JS-#1 2) Flag+jJiiJA 

3' Flag (E^iJS-^ 1 3 ) Flag 

7*'D^^^7A: 94°C 2 min 

t:JlT35 cycle 

94°C 30 sec 

62'C 30 sec 

74'C 1 min 
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J->l±®:^^i{;J; t)JiATCDi3-K^^(DNAx>7-U- |>);&6-'12//gf#fco ^4b\ 

n-(7'7>f T-2^)j i:^f>f{t5o DNAXJiRNA^SiJSiSSDII^It^-ro 

[DNA]SP6-029Juii-FlagXA ; iRglO/zg 

[DNA]T7-029Jun-FlagXA ; iRfil2^g 

[DNA]SP6-A0Juii-FlagXA ; UAlOjuS 

[DNA]T7-A0Jim-FlagXA ; Jj5ia7//g 

[DNA1T7-0' Jun-FlagXA ; SSL&due 

[DNA]T7-KJun-FlagXA ; iKfilOyWg 

[DNA]SP6-029Jun-FlagX; iRS7;ag 

[DNA]SP6-029Jun-FlagXA(G3) ; UMSus 

[DNA]SP6-029Jun-FlagXA(Cl) ; lRfi6>ug 

[DNA]SP6-029Jun-FlagA ; lRS10//g 

[DNA]SP6-029Jun-Flag ; iRMlO/^g 

Slbfeo -r^CiJ-feN UTO^W'C^ RiboMAXTM Large Scale RNA Production 
Systems(Promega)^^)•feV^T±g3"r^#feDNA7^>7•l/- h©!i£^^(37°C, 2h)?&ffV\ 
RNeasy Mini Kits(QIAGEN)"e)liii bfc o 



5x SP6;^*y lOjul 
7 ^ K ^ iv ^ ;^ (ATP/MTP/CTP), 25 mM 10 ju 1 

GTP, lOmM 7.5^1 

CapT:fD ^(m7G(5' )ppp(5' )G), 40 mM 9.4//1 

DNAx>7*l/— h lAg 

SP6x>1f-f 5^1 

RNase7 U -7jc ^gP 



^ti- 50/zl 
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JiA±©;5^*{c<t t) WT©3- K^^(BNAx>7*l/- h )^250~500 pmolfffco 
[RNA]SP6-029Jun-FlagXA ; JRS450 pmol 
[RNA]T7-029Jun-Fla«XA ; lRtt350 pmol 
[RNA]SP6-A0Jun-FlagXA ; 1RS400 pmol 
[RNA]T7-A0Jun-FlagXA ; JRftSOO pmol 
[RNA]T7-0' Jun-FlagXA ; 1RM350 pmol 
[RNA]T7-KJun-FlagXA ; JRg500 pmol 
[RNA]SP6-029Jun-FlagX ; JRM250 pmol 
[RNA]SP6-029Jun-FlagXA(G3) ; JRaSOO pmol 
[RNA]SP6-029Jun-FlagXA(Cl) ; IRS350 pmol 
[RNA]SP6-029Jun-FlagA ; lRfi400 pmol 
[RNA]SP6-029Jun-Flag ; lRfi400 pmol 

(3) ii-K^^0t5IR 

( 3 - 1 ) /J^^JK^©MMiR3^^3^{t^ffllRM^S 

WTO^ft^T-N Wheat Germ Extract(Promega)$^ t>V>T3- h*^^(RNAx> 
7"U-h)®PlR(26'C, 60 min)<&^TV^^ mmtnmiC^ >/^i7'S<0^^Mt 

(Miyamoto-Sato, E., Nemoto, N., Kobayashj, K., and Yanagawa, H. (2000) Nucleic 
Acids Res. 28: 1176-1182; Nemoto, N., Miyamoto-Sato, E. and Yanagawa, H. (1999) 
FEES Lett., 462: 43-46) ^frVV 17.5S^SDS-PAGET'«^M Ls ^n'> KCD7;i/;ri/ 
•fe-f >{c<fc§M^^v;i/5^1i^g$*ff^g, Molecular Imager FX (Bio-Rad)T'aiJ 
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1 M i^Ue^A 0.76/zl 

RNase-f >bt:i$'-, 10 U///1 0.8/zl 

RNAT^^ru- K^^) 4 pmol 

Wheat Germ Extract(Proinega) 5jll1 

Fluoro-dCpPuro, 400 ^iM O.Qul 
RNase7'J-7jc 



^5 

(a) [RNA]SP6-029Jun-FlagXA p-SP6-029 = p-FXA 

(b) [RNA]T7-029Jun-FlagXA p-T7-029 

(c) [RNA]SP6-A0Jun-FlagXA p-SP6-A0 

(d) [RNA]T7-A0Jun-FlagXA p-T7-A0 

(e) [RNA]T7-0'Jun-FlagXA p-T7-0' 

(f) [RNA]T7-KJun-FlagXA p-T7-K 

(g) [RNA]SP6-029Jun-FlagX p-FX 

(h) [RNA]SP6-029Jun-FlagXA(G3) p-FX' A 

(i) [RNA]SP6-029Jun-FlagXA(Cl) p-FX" A 
(j) [RNA]SP6-029Jun-FlagA p-FA 

^30V^Tlti5Lfel®^<^^^•ro ;i(Oi^mti'^s 5'UTRfc:*V>Ts ^¥rp^-i$^ 

t Lxmcomk^^ ^ 7— fe*©^3i:7'DfE-^j^-(sp6)&^tfm-& (p-sp6-ao:r 

tJfp-SP6-029) ^ RVF, x>A>+J--iS?!Ji: tT^/N'ii^'tf'r ^e7'l';i/;^TMV;r^ 
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ij0~moz9)^^tsm^ (p-sp6-02922:t»T7-029) i^mmt^mi^M < . m:^^ 
-^tsm-^ (P-SP6-029) izmm^mifii^izn^^ztifi^tf^^o 

miOBlzlt, ±f3(gK (a)s (h)~(j){3•^l^T^ ^Jm^ y^^^MOMVim 

^j^-^tf^-^ (p-FA) Rxir^vhmmRm\iomn^^tsm^{v-fyi)^^ mm^ii 

fc*)©J: t) ^)Flag-tag^3XhoIlB5!l^:7^^UAE^J*^ov^fc^,©c7)TO^^®;&>^)^{i 
(4) 9— 

^^^i:=J-K^^(RNA7^>7'l/-h)©^f''!7'-i/3>(15°C, 20h)^n\'\ RNea 
syMini Kits(QIAGEN)T')liMbs ^-i>3 >]itl(c-jun©jtfE?S^^)<&8 
M Urea A% PAGET" x^i;e7A^PVf' \( {Ethr)t^^^<Dy J)/:^ 
Iz-b-r >©m^l3<toT"x';i/^lii^fi¥^^g. Molecular Imager FX (Bio-Rad) 

■etfetbLfeo tfcs G2stifG4©;^^— t?--^?i:n-i«^^(cc>v>T> -^-r^^^- 

p3>(Dmi^^l5'C, 4hfc^MUTs -T-i/a PEGM©PEGJ: 

i^i:^^fi<^^i-^MPEG<&»bs ^tzitma'^r^mmimmn^tzo g 

4Cov^Ttt^ ^e>{C^ 9--i9-^©a<&40 nmoU jSilPEG©S:&80 nmolU 
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^6 

?lG^^tsX^-^)—^^ 20 imol 



60 moiimmm^mmir^m^) 

RNA7'>7"l/-h(n-H^0>?) 50 pmol 

0.1 M on 1.5>al 

40 mM ATP 0.5/il 

DMSO 10// 1 

BSA 3jul 

RNase-OtlftJ'- l/ul 

T4RNA'J:y-^f 10// 1 
RNase7U-7j< 



50>al 



?M:^^^<^20-955S© ^ 3 >a^-eiife o 

^^y-i/3>^*{is 8 M Urea 4XSDS-PAGET-SmMLs ^)V(D^m^:^ 
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p(dCp)2T(Fl)pPEG(1000)p(dCp)2Puro 

p(dCp)2T(Fl)pPEG(2000)p(dCp)2Puro 

p(dCp)2T(Fl)pPEG(3000)p(dCp)2Puro 

p(dCp)2T(Fl)pPEG(4000)p(dCp)2Puro 

p( dCp ) 2 T(F1 )pPEG( 1000 )pdCpPuro 

p(dCp)2T(Fl)pPEG(2000)pdCpPuro 

p(dCp)2T(Fl)pPEG(3000)pdCpPuro 

p(dCp)2T(Fl)pPEG(4000)pdCpPuro 

p(dCp)2PEG(1000)p(dCp)2Puro 

p ( dCp ) 2 PEG( 2000 )p ( dCp ) 2 Puro 

p ( dCp ) 2 PEG( 3000 )p ( dCp ) 2 Puro 

p(dCp)2PEG(3000)pdCpPuro 

p(dCp)2T(Bio)pPEG(2000)pdCpPuro 

p(dCp)2T(Bio)pPEG(2000)p(dCp)2Puro 

p(dCp)2T(Bio)pT(Fl)pPEG(2000)pdCpPuro 

p(dCp)2T(Bio)pT(Fl)pPEG(2000)p(dCp)2Puro 

p(dCp)2T(Fl)pPEG(2000)p(dCp)2Puro 

p(dCp)2T(Fl)pPEG(2000)p(dCp)2Puro 

p(dCp)2T(Fl)pPEG(2000)p(dCp)2Puro 

p(dCp)2T(Fl)pPEG(2000)p(dCp)2Puro 

p(dCp)2T(Fl)pPEG(2000)p(dCp)2Puro 

p(dCp)2T(Fl)pPEG(2000)p(dCp)2Puro 

p(dCp)2T(Fl)pPEG(2000)p(dCp)2Puro 

p(dCp)2T(Fl)pPEG{2000)p(dCp)2Puro 

p(dCp)2T(Fl)pPEG(2000)p(dCp)2Puro 

p( dCp ) 2T(F1 )pPEG( 2000 )p( dCp ) zPuro 

p(dCp)2T(Fl)pPEG(2000)p(dCp)2Puro 



[RNA]SP6-029Jun-FlagXA Gl 

[RNA]SP6-029Jim-FlagXA G2 

[MA]SP6-029Jim-FlagXA 63 

[RNA]SP6-029Jun-FlagXA G4 

[RNA]SP6-029Jun-FlagXA G5 

[RNA]SP6-029Jun-FlagXA G6 

[MA]SP6-029Jun-FlagXA G7 

[RNA]SP6-029Jiin-FlagXA G8 

[RNA]SP6-029Jun-FlagXA G9 

[RNA]SP6-029Jun-FlagXA 610 

[RNA]SP6-029Jun-FlagXA Gil 

[RNA]SP6-029Jun-FlagXA G12 

[RNA]SP6-029Jun-FlagXA G13 

[RNA]SP6-029Jun-FlagXA G14 

[RNA]SP6-029Jun-FlagXA 615 

[RNA]SP6-029Jun-FlagXA 616 
[ENA]SP6-029Jun-FlagXA 617(=62) 

[RNA]T7-029Jun-FlagXA 618 

[RNA]SP6-A0Jun-FlagXA 619 

[RNA]T7-A0Jun-FlagXA 620 

[RNA]T7-0'Jun-FlagXA 621 

[RNA]T7-KJun-FlagXA 622 

[RNA]SP6-029Jun-FlagX G23 
[ RNA] SP6-029 Jun-F 1 agXA( G3 ) G24 
[RNA] SP6-029Jun-FlagXA(Cl )625 

[RNA]SP6-029Jim-FlagA 626 

[RNA]SP6-029Jun-Flag 627 
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^8 

Gi; g-(Fi)PEG(iooo)dcdc ; nmmimmo 

G2; g-(Fl)PEG(2000)dCdC ; ^^{illllO#,^o 
G3; g-(Fl)PEG(3000)dCdC ; ^^{±E110#RSo 

G4; g-(Fl)PEG(4000)dCdC ;^^7335 {X-^-V--'$i-^RV^Mm?EQ(Dm.(D^-^m 

(Dt^mitmio^mo ) 

G5; g-(Fl)PEG(1000)dC;^W^ 
G6; g-(Fl)PEG(2000)dC;^W3; 
G7; g-(Fl)PEG(3000)dC;S&^58X 
G8; g-(Fl)PEG(4000)dC;^^40X 
G9; g-PEG(1000)dCdC;»98% 
GIO; g-PEG(2000)dCdC ; ^^9055 
Gil; g-PEG(3000)dCdC;^Jj^85% 
G12; g-PEG(3000)dC 
G13; g-(Bio)PEG(2000)dC ; ^^85% 
G14; g-(Bio)PEG(2000)dCdC ; 
G15; g-(Bio)(Fl)PEG(2000)dC ;^^75% 
G16; g-(Bio)(Fl)PEG(2000)dCdC ; 

G17(=G2); g-(Fl)PEG(2000)dCdC(g-SP6-029=g-FXA) ;^a^{i@9#Mo 

G18; g-(Fl)PEG(2000)dCdC(g-T7-029) ;^?&2fs{iE|9#«^o 

619; g-(Fl)PEG(2000)dCdC(g-SP6-A0) ; ^jj^fiEI 9#.^o 

G20; g-(Fl)PEG(2000)dCdC(g-T7-A0) ; %$(i0 9#^o 

G21,- g-(Fl)PE6(2000)dCdC(g-T7-0' ) ; ^^{ill9#Mo 

G22; g-(Fl)PEG(2000)dCdC(g-T7-K) ;3^^{iE19#Mo 

G23; g-(FI)PEG(2000)dCdC(g-FX) ; ^^{i:[a9#^o 

G24; g-(Fl)PEG(2000)dCdC(g-FrA) immtm^^Mo 

G25; g-(FI)PEG(2000)dCdC(g-FX'A) ; ^^{iEI9#,^o 

G26; g-(Fl)PEG(2000)dCdC(g-FA) ;^a2|stti2I9#fiio 

G27; g-(Fl)PEG(2000)dCdC(g-F) ;^a2^{i09#R^o 



m9(DAiz. G23(g-FX)s G17(g-FXA)s G24(g-FrA)x G25(g-FX'A). G27(g-F) 
RmZ6{g-Yk)<D^^m^itm\^tzm^^^^to t-t. m9<DBiz, G20(g-T7-AGK 
G19(g-SP6-A0)^ G18(g-T7-029)^ G17(g-SP6-029)s G21(g-T7-0' ):RW22(g-T7-K) 
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^^^a^ ^^iOXliXT (Nemoto, R, Miyamoto-Sato, E., Yanagawa, H. (1997) FEBS 
Lett. 414, 405; Roberts, R.W, Szostak, J.W. (1997) Proc. Natl. Acad. Sd. USA 94, 
12297) T-feofc*s, 5i<'JAiH^J^^tr3'5!^SSMo^ffl{3J; t)^ r3-KTO3'5K 

G^^0PEGJ:PIi:^^S®5SliPEG;&»t^cii:{c:J:o-Cs ^^^pf' 
®PEG0^^fifc:J:e,r^'r'5^-^>3>^¥*siqI±U C^^— 1^-^^*520 ranol 
0t^s 62:90%, 64:7355) . ^Ji&^CD^gSx@*,€l8&T- &fco 

J:dfc^cofc(|g|l 0 rjijiPEGMj )o 

(5) nmif^'^(Dmm 

(5-1) />«^®MJiaWl^C J: 

/J^^E^OMi^MIR^fiWheat Germ Extract(Proinega)?^ ^^^Ts "^-y-^ 
iil|)|:^M^^®^iU93m^{^Rabbit Reticulocyte Lysate Syste]n(Promega)<^^ 

n\mm^m\ ^^&#{t^^^8 M urea inSDS-PAGE-C«mK)U 7;i/:tD 
>®M^^^=t^TT;l/^ia#^|ff^g^ Molecular Imager FX (Bio-Rad)-C 
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^'\)-^m^m!m(Dmmmmw.j^: 30'c, somin 



TK^^S. ^^^77., 1 mM 0.2/zl 

RNase^ >tf^-, 20 U///1 0.4//1 

y--a5+=i-KlfP) 2 pmol 

Rabbit Reticulocyte Lysate 7.0//1 
RNase7iJ— 7K 



-^tf 10// 1 
*1 0 

/J^^K^CDMMIR^: 26°C, 30 min 

r^y^^ 1 mM 0.8/zl 

IM^'J-^A 0.76>al 

RNase^ >tt:^-, 10 U///1 0.8//1 

iifE^^(;^^— 9--g|5+3-h*$|5) 2 pmol 

Wheat Germ Extract 5.0>al 
RNase7U-7K 



^;^4%~60?ii©mft{:)-»T"f#fco 

8 M urea 4W-PAGE-^m^^il jS{E^S©^t> KOM 
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^1 1 



Gl; g-(Fl)PEG(1000)dCdC 

02; g-(Fl)PEG(2000)dCdC 

G3; g-(Fl)PEG(3000)dCdC 

G4; g-(Fl)PEG(4000)dCdC 

G5; g-(Fl)PEG(1000)dC 

G6; g-(Fl)PEG(2000)dC 

G7; g-(Fl)PEG(3000)dC 

G8; g-(Fl)PEG(4000)dC 



v-(Fl)PEG(1000)dCdC 

v-(Fl)PEG(2000)dCdC 

v-(Fl)PEG(3000)dCdC 

v-(Fl)PEG(4000)dCdC 

v-(Fl)PEG(1000)dC 

v-(Fl)PEG(2000)dC 

v-(Fl)PEG(3000)dC 

v-(Fl)PEG(4000)dC 



G17; g-(Fl)PEG(2000)dCdC(g-SP6-029=g-FXA) v-(Fl)PEG(2000)dCdC(v-SP6-029) 



134 Gzi^GiDonmi^i^^^m^itmsmmmom^^^to u-> 

( 5 - 2 ) W^fttt^^©^^^ 



G18; g-(Fl)PEG(2000)dCdC(g-T7-029) 

G19; g-(Fl)PEG(2000) dCdC ( g-SP6 -AO ) 

G20; g-{Fl)PEG(2000)dCdC{g-T7-AO) 

G21; g-(Fl)PEG(2000)dCdC(g-T7-0' ) 

G22; g-(Fl)PEG(2000)dCdC(g-T7-K) 



v-(Fl)PEG(2000)dCdC(v-T7-029) 
v-(Fl)PEG(2000)dCdC(v-SP6-AO) 
v-(F 1 )PEG( 2000 ) dCdC ( V-T7-A0 ) 
v-(Fl)PEG(2000)dCdC(v-T7-0' ) 
v-(Fl)PEG(2000)dCdC(v-T7-K) 
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o'Cs 2o^s 'momtzQ'c. zo^(Dmm^n-ot:mit±m (s-i) ©aitj-c 

So 

^12 

[RNA]SP6-029Jun-FlagXA p(dCp)2T(Fl)pPEG(3000)p(dCp)2Puro G2 
[RNA]SP6-029Jun-FlagXA p(dCp)2T(Fl)pPEG(2000)p(dCp)2Puro G3 
[RNA]SP6-029Jun-FlagX p(Fl)(dAp)2 ,[C9]3dAp(dCp)2Puro 30F 
[RNA]SP6-029Jun-FlagX p(Fl)(dAp)2 7(dCp)2Puro SOS 
G2; g-(Fl)PEG(3000)dCdC 
G3; g-(Fl)PEG(3000)dCdC 
30F; g-(dAp)2.(Fl)[C9]3dCdC 
30S; g-(dAp)2.(Fl)(dAp)edCdC 

7^^m(o^^-D--^^^tsmiR^m^i'it. vtm(Dmk7.^-'\)-- (s3o;^^ 

— t^— ; Liu R., Barrick E., Szoztak J.W., Robots, R.W. (2000) Methods in 
Enzymology 318, 268-293) DNA^^ifiS^i: bfe^i^ U x^l/ >^ij ;i/0^ 
iFM400ttT©>^^-- !t— (FSO;:^^— 9— ; Un R., Barrick E., Szoztak J.W., 
Roberts, R.W. (2000) Methods in Enzymology 318, 268-293) <^ffiV^;t%0(C:J:b|55 1 

A)o ^(Dtzisb. nmt\m^^^isb^itisbiz>ji:^^-^^^itnm\mm(D'^m 

©f^Hl^f^tis 48~72hrA» e)0.5~lhr{3^|ST* ^ 

^SlRldsil^^ti. ^^*1000|i>l±T'^iffT-fet)s ^^=^M400aT-C{iDNA:J^^— b- 
- hiftS A*^ tlS if t) ^, T^^^T- o fc( 0 5 O A )o 
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Ts ^^^(DmtWCs 0.25, 0.5, 1, Z\l^fS. 'b^omtZeV, 1, 2, 4, 8^ 
^S^?H:G17=G2; g-(Fl)PEG(2000)dCdC(g-SP6-029)-C^§o m^^m5(DBiz 

t^(DXs cti*^tf?tfe^M^^^fflVASc:i:{cJ;t), ti:S©:gv>3- Kg|j§ 

(5-3) T^427'^-tIJ^i:PEGfI^®aM 

jrbgitfco ni^^^+fis T^'kri^-mmmc-\^:L-v^>{ -»(Dmmxs peg 

^^0:S-^«AilOOO, 2000, 3000, 4000T$>5;^^— y■-^9•^^fflV^T^ "^-b"^ 
CDI^ttSO'Cs 0.5^P^> /jNScDlS{i26°Cs 0.5B§F^®liiR<^^f ofc^t^i^ ±IBO® 

G1~G4-??$)^o 

mOliX±ifi1l^^L<s 2000Jii±*sj;t)»tb<> 4000J.:A±T-*^?)fc^jf*bVNnI 

moi:k±x^mi^iM.n. 2ooott±wtb<s ^f)t::2ooo-40ooAJj;t)»t tl^ 

c:2:*Jt>A»ofe(EI6cDB)o 
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(5-4) S'UTROftii'fb 

{3*5v>T. 26U o.5^p^©^ji^5^^t^sf^<&*^:3&ofeffe^d:^ ±ib (5-i) © 

31t)T"fei)o iiSlg*EI8tc^l-o mm»{i±IB (5-3) {cfBtfebfeci: 
IsiiUc^mbfeo ^:©^^tffl^/^fcJt^E^S^^i:m^^^l•{:^•^^tt^ Gl7-G22-e 

(6) *^0J©W{t{t^^J;§^^r7 >J-©;«c^^ 
»m:5S{i> ite^^©?iig^^©^#i:L »f^|■{j■^■?©3T^fig^!I^*»&^ 1 ml 

'^cDMJi^^m•f^^<Dmnm^nBiu i iDi4'©^iSft«t^^©isc<^#ffibx 
26U iB#p^Ts ^"^^omnts zQ'Cs o.m?^(Dmm^n^tcmt±m (5- 

1) ©ilD-^feofeo ^m<£T^l3^N-ro il©llilT•ffll^;fe^ife^M^&^i:m 
G17(=G2)T'fe§o 
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tlT §fe**(Roberts, R.W, Szostak, J.W. (1997) Proc. Nati. Acad. Sci. USA 94, 12297; 
Neraoto, N., Miyamoto-Sato, E., Yanagawa, H. (1997) FEBS Lett. 414, 405)> El 4 RXJ^ 
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'J ^7 ^ 1/ h* vfe b < {i U ^ K A* f) 1 IB«o:^ 

{i U ^ K0ii^l3atliiKlitJlbfe*©T-fe?.II^JK 3 fclBtUo:^^ 

fc^^ b . Jt< u AiB^jz^ t>*^ CDS' mi^mmmm^oit^mmt s @a^y s^tf 3' * 

6 . ifeii:rp^-t$^-*sSP66DRNA5ji U ^ 7-€a)rD^-tJ^-T-feSit^]l 
9)T*fei)sl^Jl 5 X(i 6 {c|3«03- K^0-^o 

8 . 0Mmm(OTm&i^izmmBi^ i^mm^^t^m^m 5 ~ 7 ©v^■rtl3{p 1 

H lag-tagi3^JT' ^ i> If 3ifcJS 8 IB^© - H 

(Wtifg^bfex UAiB3?!i$'^tf3'*ffi^^$^tf:^^T-feS=J- H:«'^03'* 
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13. 3' «iB9lJ*s^ mmmmTihowmm-r^mm^^^^jmmob'm^t; 
tsmt^m 10-12 ©^^rn*» i ^tiBigcDitfe^s^^o 

14. omm(oym^^izmmB.^ifmn^^t5m^m i o - 1 3©^,^■r 

3' {IJ{C!|g^b:fcs U AiB^J<&^$f3' *MJi<&^trRNA-r^§ =3- Ki9-^^©3' * 

(b)»^Ji 1 ~ 4 ov>-rtiA* 1 iI(cfBioo:5^^-+i— h^^-mw,-^ 
$> o TRNAA* ^):&^^©i;?&^ 7. ^-^-6^^ ©PEG^^ ^m^t^^^^J 
>^^)zi-)]/tm D:53-^g* <br3jS||©'i^ 1/ > ^ U =1 -;i/©#:aTT-s RN 

1 7 . m^m 10-15 (Di^^tM 1 Ji{c:iB«©ji{E^M^?=&x k 

1 8 . m^m 10-1 5©v>-rtL}jp 1 JSJcfBifioitfe^M^^^^MiiSiim 

^©«;^So 

1 9 . mmimm^ifitb^m^<Dmmmmmr'^i>m^m i s (cib«©:?& 
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iB^J^(SEQUENCE LISTING) 
<110> ^^rnxmrnrnmieio university) 

<i2o> mB'^mt^mmoMi^^mmi't^cDm^wm. ^xx^nsi^mi^^i' 

<130> P121-0P1275 

<150> JP 2000-380562 
<151> 2000-12-14 

<160> 13 

<210> 1 
<211> 378 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR template containing part of c-jun sequence; c-jun[F] 
<400> 1 

atggctagca tgactggtgg acagcaaatg ggtgcggccg cgccggagat gccgggagag 60 
acgccgcccc tgtcccctat cgacatggag tctcaggagc ggatcaaggc agagaggaag 120 
cgcatgagga accgcattgc cgcctccaag tgccggaaaa ggaagctgga gcggatcgct 180 
cggctagagg aaaaagtgaa aaccttgaaa gcgcaaaact ccgagctggc atccacggcc 240 
aacatgctca gggaacaggt ggcacagctt aagcagaaag tcatgaacca cgttaacagt 300 
gggtgccaac tcatgctaac gcagcagttg caaacgttta gaccgcggga ctacaaggac 360 
gatgacgaca agctcgag 378 

<210> 2 

<211> 76 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> PGR primer; SP6-029 



<400> 2 

atttaggtga cactatagaa caacaacaac aacaaacaac aacaaaatgg ctagcatgac 
tggtggacag caaatg 



60 
76 
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<210> 3 
<211> 76 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer; T7-029 
<400> 3 

taatacgact cactataggg caacaacaac aacaaacaac aacaaaatgg ctagcatgac 60 
tggtggacag caaatg 76 

<210> 4 
<211> 73 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer; SP6-A0 

<400> 4 

taatacgact cactataggg agaccacaac ggtttcccat ttaggtgaca ctatagaata 60 
cacggaattc gcg 73 

<210> 5 
<211> 73 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> PGR primer; T7-A0 
<400> 5 • 

taatacgact cactataggg agaccacaac ggtttcccat ttaggtgaca ctatagaata 60 
cacggaattc gcg 73 

<210> 6 

<21.1> 72 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> PGR primer; T7-0' 
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<400> 6 

taatacgact cactataggg acaattacta tttacaatta caatggctag catgactggt 60 



<210> 7 

<211> 71 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer; T7-K 

<400> 7 

taatacgact cactataggg agaccacaac ggtttcccgc cgccaccatg gctagcatga 60 
ctggtggaca g 71 

<210> 8 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer; FlagXA 



<210> 9 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer; FlagX 

<400> 9 

ctcgagcttg tcgtcatcgt ccttgtag 28 

<210> 10 

<211> 38 

<212> DNA 

<213> Artificial Sequence 



ggacagcaaa tg 



72 



<400> 8 

ttttttttct cgagcttgtc gtcatcgtcc ttgtag 



36 
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<220> 

<223> PGR primer; FlagXA(G3) 

<400> 10 

ttttttttct cgaccttgtc gtcatcgtcc ttgtagtc 

<210> 11 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer; FlagXA(Cl) 

<400> 11 

ttttttttgt cgagcttgtc gtcatcgtcc ttgtagtc 

<210> 12 

<211> 35 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> PGR primer; FlagA 

<400> 12 

ttttttttct tgtcgtcatc gtccttgtag tcccg 

<210> 13 

<211> 24 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> PGR primer; Flag 

<400> 13 

gactacaagg acgatgacga caag 
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